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 ﭼﻜﻴﺪه:
اﻳﻦ  ﻛﺸﻮرﻫﺎي در ﺣﺎل ﺗﻮﺳﻌﻪ ﺑﻪ ﻳﻚ ﻧﮕﺮاﻧﻲ ﺟﻬﺎﻧﻲ ﺗﺒﺪﻳﻞ ﺷﺪه اﺳﺖ.ﺷﻴﻮع رﺗﻴﻨﻮﭘﺎﺗﻲ دﻳﺎﺑﺘﻲ در  :ﻣﻘﺪﻣﻪ و اﻫﺪف
ﻋﺎرﺿﻪ ﺑﺎ ﺗﺸﺨﻴﺺ و درﻣﺎن ﺑﻪ ﻣﻮﻗﻊ ﻗﺎﺑﻞ ﭘﻴﺸﮕﻴﺮي ﻣﻲ ﺑﺎﺷﺪ اﻣﺎ اﻏﻠﺐ ﺑﻴﻤﺎران ﺑﻪ دﻻﻳﻞ ﻣﺨﺘﻠﻔﻲ از ﺟﻤﻠﻪ ﻛﻤﺒﻮد ﭘﺰﺷﻚ 
ﻣﺘﺨﺼﺺ و ﻣﺸﻜﻼت ﻧﻘﻞ و اﻧﺘﻘﺎل در ﻣﺮاﺣﻞ ﭘﻴﺸﺮﻓﺘﻪ ﺑﻴﻤﺎري ﻣﺮاﺟﻌﻪ ﻣﻲ ﻛﻨﻨﺪ. ﺑﻨﺎﺑﺮاﻳﻦ راه اﻧﺪازي ﻳﻚ ﺳﺎﻣﺎﻧﻪ ﺗﻠﻪ 
ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﺑﺎ ﻫﺪف ارزﻳﺎﺑﻲ دﻗﺖ ﺗﺸﺨﻴﺼﻲ ﺳﺎﻣﺎﻧﻪ ﺗﻠﻪ ﻛﻨﺪ. اﻓﺘﺎﻟﻤﻮﻟﻮژي ﻛﻤﻚ ﺷﺎﻳﺎﻧﻲ ﺑﻪ ﻣﺪﻳﺮﻳﺖ اﻳﻦ ﻋﺎرﺿﻪ ﻣﻲ 
  اﻓﺘﺎﻟﻤﻮﻟﻮژي و ﺗﺎﺛﻴﺮ آن در ﻛﺎﻫﺶ ارﺟﺎﻋﺎت ﻏﻴﺮﺿﺮوري ﺑﺮاي اوﻟﻴﻦ ﺑﺎر در اﻳﺮان اﻧﺠﺎم ﺷﺪ.
ﻣﺮﺣﻠﻪ اول ﺑﺎ ﻫﺪف ﺗﻌﻴﻴﻦ ﻋﻨﺎﺻﺮ داده اي ﺑﺎ اﻫﻤﻴﺖ در ﺑﺮرﺳﻲ  .ﺷﺎﻣﻞ ﺳﻪ ﻣﺮﺣﻠﻪ ﻣﻲ ﺑﺎﺷﺪ اﻳﻦ ﻣﻄﺎﻟﻌﻪﻛﺎر:  روش
ﻲ از دﻳﺪﮔﺎه ﭼﺸﻢ ﭘﺰﺷﻜﺎن اﻧﺠﺎم ﺷﺪ. ﭼﻚ ﻟﻴﺴﺘﻲ در دو ﺑﺨﺶ دﻣﻮﮔﺮاﻓﻴﻚ و ﺑﺎﻟﻴﻨﻲ ﺑﺮ اﺳﺎس ﻋﻨﺎﺻﺮ دﻳﺎﺑﺘ وﺿﻌﻴﺖ رﺗﻴﻨﻮﭘﺎﺗﻲ
 81ﺟﻬﺖ ﻧﻈﺮ ﺳﻨﺠﻲ در اﺧﺘﻴﺎر  و ﮔﺮدﻳﺪ و راﻫﻨﻤﺎﻫﺎي ﺑﺎﻟﻴﻨﻲ ﻃﺮاﺣﻲﻓﺮم ارﺟﺎع ﺑﻪ ﻣﺮاﻛﺰ ﺗﺨﺼﺼﻲ دﻳﺎﺑﺖ ﮔﺮدآوري ﺷﺪه از 
ذﺧﻴﺮه و ارﺳﺎل ﺗﻠﻪ اﻓﺘﺎﻟﻤﻮﻟﻮژي اﻳﻨﺘﺮﻧﺘﻲ در ﻣﺮﺣﻠﻪ دوم ﺑﺮاﺳﺎس ﻧﺘﺎﻳﺞ ﺣﺎﺻﻞ از ﻣﺮﺣﻠﻪ ﻗﺒﻞ ﺳﺎﻣﺎﻧﻪ  .ﭼﺸﻢ ﭘﺰﺷﻚ ﻗﺮار داده ﺷﺪ
ﻃﺮاﺣﻲ و ﭘﻴﺎده ﺳﺎزي ﺷﺪ. در ﻣﺮﺣﻠﻪ ﺳﻮم ﻛﻪ در ﺑﻴﻤﺎرﺳﺘﺎن ﺷﻔﺎ و ﻣﺮﻛﺰ ﻓﻮق ﺗﺨﺼﺼﻲ  PHPﻔﺎده از زﺑﺎن ﺑﺮﻧﺎﻣﻪ ﻧﻮﻳﺴﻲﺑﺎ اﺳﺘ
 ﻜﻴﻪ ﻣﻮرد ﻣﻌﺎﻳﻨﻪ ﻗﺮار ﮔﺮﻓﺘﻨﺪ و ﺑﻼﻓﺎﺻﻠﻪ ﭘﺲ از آنﺷﺒﻣﺘﺨﺼﺺ  ﻳﻚ ﺗﻮﺳﻂ دﻳﺎﺑﺘﻲ ﺑﻴﻤﺎر 521ﺷﺪ ﭼﺸﻢ ﭘﺰﺷﻜﻲ ﺑﺼﻴﺮ اﻧﺠﺎم 
  suroH ﻏﻴﺮﻣﻴﺪرﻳﺎﺗﻴﻚ ﺑﺎ اﺳﺘﻔﺎده از دورﺑﻴﻦاز ﺷﺒﻜﻴﻪ ﭼﺸﻢ ﺑﻴﻤﺎران ﺗﻚ ﻓﻴﻠﺪ ﻣﺘﻤﺮﻛﺰ ﺑﺮ ﻣﺎﻛﻮﻻ  دﻳﺠﻴﺘﺎل ﺗﺼﻮﻳﺮ ﺑﺮداري
. ﻧﺪو دو ﭘﺰﺷﻚ ﻋﻤﻮﻣﻲ ﺑﺮرﺳﻲ ﺷﺪ ﺑﺎرﮔﺬاري و ﺗﻮﺳﻂ دو ﻣﺘﺨﺼﺺ ﺷﺒﻜﻴﻪ ﺗﺼﺎوﻳﺮ دﻳﺠﻴﺘﺎل ﺷﺒﻜﻴﻪ ﺑﺮ روي ﺳﺎﻣﺎﻧﻪاﻧﺠﺎم ﺷﺪ. 
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ﻃﻼﻳﻲ و ﺗﺼﻮﻳﺮﺑﺮداري دﻳﺠﻴﺘﺎل ﺷﺒﻜﻴﻪ وارد ﻧﺮم اﻓﺰار  در ﻧﻬﺎﻳﺖ ﻧﺘﺎﻳﺞ ﺑﺪﺳﺖ آﻣﺪه از ﻣﻌﺎﻳﻨﺎت ﺣﻀﻮري ﺑﻌﻨﻮان اﺳﺘﺎﻧﺪارد
  . ﮔﺮدﻳﺪ و ﻣﻮرد ﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻞ ﻗﺮار ﮔﺮﻓﺖ  52ﻧﺴﺨﻪ  SSPS
ﺑﺎ ﻣﻮاﻓﻘﺖ  ﻋﻨﺼﺮ 42ﻋﺎﺗﻲ ﻛﻪ ﺑﻪ ﻧﻈﺮ ﺳﻨﺠﻲ ﮔﺬاﺷﺘﻪ ﺷﺪ ﻋﻨﺼﺮ اﻃﻼ 83 در ﻣﺮﺣﻠﻪ اول ﭘﮋوﻫﺶ از ﺑﻴﻦﻫﺎ: ﻳﺎﻓﺘﻪ
در  درﺻﺪ ﺑﻪ ﺗﺮﺗﻴﺐ ﺑﻌﻨﻮان ﻋﻨﺎﺻﺮ داده اي ﻣﻬﻢ و ﻧﺴﺒﺘﺎ ﻣﻬﻢ ﻣﻄﺮح ﺷﺪﻧﺪ. 57ﺗﺎ  05ﻋﻨﺼﺮ ﺑﺎ ﻣﻮاﻓﻘﺖ  9درﺻﺪ و  57ﺑﻴﺶ از 
 711ﺑﻪ دﻟﻴﻞ ﻛﻴﻔﻴﺖ ﭘﺎﻳﻴﻦ ﺗﺼﺎوﻳﺮ وارد ﺗﺠﺰﻳﻪ  ﺗﺤﻠﻴﻞ ﻧﺸﺪﻧﺪ و در ﻧﻬﺎﻳﺖ  (6/%4)ﻧﻔﺮ 8ﺑﻴﻤﺎر دﻳﺎﺑﺘﻲ ،  521از  ﻣﺮﺣﻠﻪ ﺳﻮم 
. ﺣﺴﺎﺳﻴﺖ و وﻳﮋﮔﻲ ﻣﺘﺨﺼﺼﻴﻦ ﺷﺒﻜﻴﻪ در ﺗﺸﺨﻴﺺ اﻧﻮاع رﺗﻴﻨﻮﭘﺎﺗﻲ در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﻣﻌﺎﻳﻨﻪ ﺑﻴﻤﺎر ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺖ
% و 58% و 29% ﺑﻮد. ﺣﺴﺎﺳﻴﺖ ﺗﺸﺨﻴﺺ رﺗﻴﻨﻮﭘﺎﺗﻲ ارﺟﺎﻋﻲ ﺑﺮاي ﻣﺘﺨﺼﺼﻴﻦ ﺷﺒﻜﻴﻪ ﺑﻪ ﺗﺮﺗﻴﺐ 79و  09ﺣﻀﻮري ﺑﻪ ﺗﺮﺗﻴﺐ 
% ﺑﺪﺳﺖ آﻣﺪ. ﻫﻢ ﭼﻨﻴﻦ ﺣﺴﺎﺳﻴﺖ ﭘﺰﺷﻜﺎن ﻋﻤﻮﻣﻲ 001% و 39ﺑﺮاي ﻫﺮ دو ﻣﺘﺨﺼﺺ  EMDﺣﺴﺎﺳﻴﺖ و وﻳﮋﮔﻲ ﺗﺸﺨﻴﺺ 
%  ﺑﺪﺳﺖ آﻣﺪ. ﻣﻴﺰان ﺗﻮاﻓﻖ ﺗﺸﺨﻴﺼﻲ ﭘﺰﺷﻜﺎن ﻋﻤﻮﻣﻲ در ﻣﻘﺎﻳﺴﻪ ﺑﺎ روش 89% و  وﻳﮋﮔﻲ ﺑﺮاي ﻫﺮ دو 39% و 59ﺑﻪ ﺗﺮﺗﻴﺐ 
ﻏﻴﺮ ﺿﺮوري % ارﺟﺎﻋﺎت ﺗﻮﺳﻂ ﭘﺰﺷﻜﺎن 55-04% ﺑﻮد. ﺑﻄﻮر ﻛﻠﻲ ﺑﺎ ﭘﻴﺎده ﺳﺎزي اﻳﻦ ﺳﻴﺴﺘﻢ ﺑﻴﻦ 09ﺣﻀﻮري ﺑﻴﺶ از 
 ﺗﺸﺨﻴﺺ داده ﺷﺪ.
ﺳﻴﺴﺘﻢ ﺗﻠﻪ  دﻗﺖ ﺗﺸﺨﻴﺼﻲ ﻧﺸﺎن داد ﻛﻪﻣﺎ ﺑﻌﻨﻮان اوﻟﻴﻦ ﭘﮋوﻫﺶ اﻧﺠﺎم ﺷﺪه در اﻳﺮان ﻧﺘﺎﻳﺞ ﮔﻴﺮي: ﻧﺘﻴﺠﻪ
ﻳﺎﻓﺘﻪ ﻫﺎي اﻳﻦ ﻏﻴﺮﺿﺮوري و ﺷﻨﺎﺳﺎﻳﻲ ﺑﻴﻤﺎران ﻗﺎﺑﻞ درﻣﺎن را دارد.  ﻗﺎﺑﻠﻴﺖ ﺟﻠﻮﮔﻴﺮي از ارﺟﺎﻋﺎت و ﺑﺎﻻ ﺑﻮده اﻓﺘﺎﻟﻤﻮﻟﻮژي
آﺳﻴﺐ ﻫﺎي ﭼﺸﻤﻲ ﻧﺎﺷﻲ از  ﻛﺎﻫﺶﺑﻪ ﻣﻨﻈﻮر  و ﺗﻮﺳﻌﻪ اﻳﻦ ﺳﻴﺴﺘﻢ در ﺳﻄﺢ ﻛﺸﻮر و اﺳﺘﺎني راه اﻧﺪازﻣﻄﺎﻟﻌﻪ ﻣﻲ ﺗﻮاﻧﺪ در 
و  ﻣﻨﺎﻃﻖ دور اﻓﺘﺎدهﺑﻮﻳﮋه در ، اﻓﺰاﻳﺶ دﺳﺘﺮﺳﻲ ﺑﻪ ﭘﺰﺷﻚ ﻣﺘﺨﺼﺺ ﻣﺮاﻛﺰ درﻣﺎﻧﻲارﺟﺎﻋﺎت ﻏﻴﺮ ﺿﺮوري ﺑﻪ  ﻛﺎﻫﺶ دﻳﺎﺑﺖ،
  ﮔﻴﺮد. ﻣﻨﺎﺑﻊ درﻣﺎﻧﻲ ﺑﺮاي ﺑﻴﻤﺎران ﺑﺎ ﺷﺮاﻳﻂ اﺿﻄﺮاري ﻣﻮرد اﺳﺘﻔﺎده ﻗﺮاراﺳﺘﻔﺎده ﺑﻬﻴﻨﻪ از 
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Introduction: The increasing prevalence of Diabetic Retinopathy in the developing countries has 
been transformed to a worldwide concern. This problem is preventable with timely diagnosis and 
treatment but in the majority of cases patient attend in the eye clinics very late because of lack of 
specialist physician and travel difficulties. Therefore, running a teleophthalmology system can 
help to manage this disease significantly. This study sought to assess the accuracy of a 
teleophthalmology system and its affect on reducing unnecessary referrals for the first time in 
IRAN. 
Methods: This study consists of three parts.  The first part was done to find the most important 
data set for developing a teleophthalmology website from physicians’ point of view. A check list 
included two parts 1- demographic and 2- clinical data was designed based on clinical guidelines 
and referral forms to the special diabetes clinics and was filled in by 18 ophthalmologists. In the 
second part based on the results of the previous part a teleophthalmology website was designed 
and implemented with PHP pogrammng language. In the third part which was done in the Shafa 
Hospital and Basir subspecialty eye clinic, 125 diabetic patients were examined by 
ophthalmologist and then image acquisition of single field, focused on Macula from the retina of 
patients with non-mydriatic fundus camera of “Horus” was done. These images were uploaded on 
the teleophthalmology website and assessed by two retina specialists and two general physicians. 
Finally, the results derived from face-to-face visit as Gold standard and results of digital imaging 
were put in the SPSS version 25 and analyzed.  
Results:  In the first part of this study out of 38 variables, 24 variables were selected with 
agreement of more than 75 % of physicians and 9 variables were selected with agreement of 50 to 
75 % of physicians.  After designing the teleophthalmology website, in the third part out of 125 
diabetic patients eight of them (6.4) % were removed because of low quality of images and 
finally 117 patients were evaluated.  The Sensitivity and Specifity of retina specialists were 90 
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and 97 percent respectively in comparison to gold standard of face-to-face visits.  The sensitivity 
of referral retinopathy for our retina specialists were 92 and 85 percent respectively. Sensitivity 
and Specifity of diagnosis of DME was calculated 93 and 100 % for both specialists.  Also, the 
Sensitivity for GPs were 95 and 93 % respectively and the Specifity was estimated about 98 % 
for both GPs.  The diagnosis agreement for GPS in comparison to the face- to -face visits was 
more than 90 %. Generally, with implementation of this system between 40 to 55 percent of 
referrals were calculated avoidable.  
Conclusion:  Our results as the first ever research done in IRAN showed that the accuracy of 
teleophthalmology system is high and it has the ability to prevent unnecessary referrals and good 
for finding treatable patients. The results of this study can be of help to run and expanding such 
system throughout IRAN and Kerman province to reduce the eye damage by diabetes, decreasing 
avoidable referrals to the clinics and increasing the availability of specialists visit for people 
living in the remote and rural area and optimizing using clinical infrastructures for patents in the 
emergency situations.  















Kerman University of Medical Sciences 
 
Faculty of Management and Medical Information Sciences 
 
In Partial Fulfillment of the Requirements for the Degree MSc 
Title: 
 
Design, implementation and evaluation of a Tele-Ophthalmology system to 
detect diabetic retinopathy in digital images of retina with portable fundus 
camera 
By: Sareh Keshvardoost 
beigyKambiz BahaadinDr. Supervisor:  
Advisor/s: 
Shadman Dr. Hashem-1 
Khosro Ghasemi Nezhad Dr. Amir-2 
Reza Baneshi Dr. Mohammad-3 
Year: 2018-2019 
7 
 
 
